Video-assisted thoracoscopic extrapleural pneumonectomy for malignant pleural mesothelioma  by Suda, Takashi et al.
Video-assisted thoracoscopic extrapleural
pneumonectomy for malignant
pleural mesothelioma
Takashi Suda, MD, Yuka Kitamura, MD, Sachiko Hasegawa, MD, Koji Negi, MD, and
Yoshinobu Hattori, MD, Aichi, Japan
Although extrapleural pneumonectomy is performedfor malignant pleural mesothelioma, it is one of themost invasive surgical procedures in the field of tho-racic surgery. Herein we describe extrapleural pneu-
monectomy by video-assisted thoracoscopic surgery without rib
spreading as a new approach to extrapleural pneumonectomy for
malignant pleural mesothelioma.
Operative Technique
The surgical procedure was performed with the patient in the
lateral decubitus position with isolated lung ventilation. The op-
erating table was flexed to expand the intercostal spaces. First, an
incision of approximately 12 cm was made laterally along the
costal arch (Figure 1). The external oblique muscle and part of the
rectus abdominis muscle were incised down to the peritoneum.
The peritoneum and diaphragm were separated manually. On the
right side, the peritoneum and diaphragm were separated until the
inferior vena cava could be observed. On the left side, they were
separated up to the area close to the descending aorta and esoph-
agus. An incision of about 4 cm in length was made in the
midaxillary line in the fourth intercostal space. With fingers placed
outside the parietal pleura, the tissues were separated in a blind
fashion to the extent possible. Incisions of 1 cm each were made
in the anterior axillary line in the sixth intercostal space and in the
posterior axillary line in the eighth intercostal space. The parietal
pleura was dissected in a blind fashion with fingers placed outside
the parietal pleura in the same way as described previously. A
working space for the thoracoscope was created in the space
outside the parietal pleura by connecting the stoma. All pre-
existing wounds from old chest tube or pleural biopsy sites were
excised. A single continuous space was made by connecting the
space just created with the wound made earlier under the costal
arch. By separating the diaphragm and peritoneum under the costal
arch in advance, we were able to perform extrapleural dissection
manually by inserting a hand through the incision made under the
costal arch. Thoracoscopy was
extremely useful for confirming
the location of the basal part of
the diaphragm, the attachment
site of the diaphragm and chest
wall, and the area where the
pleura reflects. The main pulmonary artery was separated outside the
mediastinal pleura and pericardium and stapled with an Auto-
Suture device (Ethicon Endo-Surgery, Cincinnati, Ohio). The su-
perior and inferior pulmonary veins were divided in the pericardial
cavity by the same Auto-Suture device. Before division of the
main bronchus, lymph nodes below the tracheal bifurcation were
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Figure 1. A, An incision of approximately 12 cm is made in the
skin under the costal arch. An incision of 4 cm in the midaxillary
line in the fourth intercostal space and 1-cm incisions in the
anterior axillary line in the sixth intercostal space and in the
posterior axillary line in the eighth intercostal space are also
made. B, A rib spreader is not used and the ribs are not spread.
A silicone Lap Protector mini (Hakko; Nagano, Japan) was used
to protect the wound. This protector does not spread the inter-
costal space, but rather is used to allow the smooth insertion and
withdrawal of instruments.
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dissected. The main bronchus was divided by the Auto-Suture
device. With attention given to the esophagus, the tissues on the
mediastinal side were separated, and the pleura, lung, diaphragm,
and pericardium were resected en bloc. The resected organs were
removed en bloc through the incision wound below the costal arch.
Subsequently, the superior mediastinal lymph nodes were dis-
sected. When the operation was performed on the left side, the
pericardium and diaphragm were replaced by polytetrafluoroeth-
ylene sheets (Gore-Tex sheets; W. L. Gore & Associates, Inc,
Flagstaff, Ariz). For operations on the right side, the diaphragm
was not reconstructed.
Clinical Summary
We first performed this operation in July 2006 and to date have
performed it in 3 patients. The outcomes are presented in Table 1.
Two patients had complications. There were no surgery-related
deaths.
Discussion
The mortality rate and the incidence of complications associated
with extrapleural pneumonectomy are reported to be 3.6% to 30%
and 19% to 50%, respectively.1-3 The characteristic of our ap-
proach is that the operation is performed absolutely without
spreading the ribs because thoracoscopy is used and because an
incision is made under the costal arch. Thus, a reduction in
postoperative pain can be expected and early postoperative ambu-
lation is possible. We believe that early postoperative ambulation
reduces postoperative complications. Despite minimal postopera-
tive pain, 2 of the 3 patients whose cases are reported here had
significant complications. However, the surgical procedure was
performed safely. The postoperative complications were due to the
large volume of blood lost and the high level of invasiveness of
total pneumonectomy. Thoracoscopy provides a more detailed
field of vision than that of open thoracotomy. It is as if the
operating physician were looking into those locations directly. It is
difficult to confirm the location of the pleural reflection in ex-
trapleural pneumonectomy, but this task is easy in thoracoscopic
surgery. We consider this to be a significant advantage of this
surgical procedure. The operative time may be excessive. How-
ever, we believe that this approach with the thoracoscopic tech-
nique has a less invasive manner, which reduces postoperative
complications, even if the operative time is long. Furthermore,
there is a learning curve with any procedure and we think that the
operative time will decrease with experience.
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TABLE 1. Demographics of patients undergoing video-
assisted thoracoscopic extrapleural pneumonectomy
Patient 1 Patient 2 Patient 3
Age (y) 68 78 72
Sex Male Male Male
Site Right Left Left
Operative time
(min)
650 623 696
Operative blood
loss (g)
1046 1495 1676
Complications Atrial fibrillation,
asthma
attack, and
gastric ulcer
Cerebral
infarction
None
Histology Biphasic Desmoplastic Sarcomatoid
IMIG stage
T 3 4 3
N 0 0 0
M 0 0 0
Stage III IV III
Follow-up
period (mo)
7 4 1
Actual status Alive Death due to
disease
Alive
IMIG, International Mesothelioma Interest Group.
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